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TECHNICAL RAW MATERIALS.

often the starting-points or isolated centers of formation of lysigenous.
resin or gum glands such as form cherry gum (at least in part) and the
balsam of many coniferous woods (e.g., Abies balsamea}."

The cells of the Wood Parenchyma are much more abundant in broad-
leaved than in coniferous woods. They often form the tissues adjoining
the vessels, are united to form radial (e.g., oak) or tangential (e.g., elm)
lines, and serve during the resting season, or at least a part of that season,
as storehouses of reserve material, particularly. starch. Their walls are
either non-porous or contain bordered pits.

The Substitute Fibers of SANIO are a special form of these cells. We
have already learned (p. 179) that the cells of wood tissue are derived
from the thin-walled, longitudinally elongated cells of the so-called
cambium layer (Fig. 119). Wood parenchyma is formed by the division
of the cambium cells by means of cross-partitions. If, however, no par-
titions appear and the cells preserve their original form, the wood elements
are known as substitute fibers. These, like wood parenchyma, serve for
conducting and storing reserve material and, in addition, may be of use
in strengthening the tissues.

The Pith is present in the axis of all woods. As a rule it is reduced
to a very small volume, although in some instances (e. g., elder) it is quite
bulky. It is of little importance to the technical microscopist.1

TROPICAL BROAD-LEAVED WOODS.
The foregoing description of woods from the temperate zone applies
in general to tropical woods, but the latter, as a rule, lack sharply defined
annual rings, since in the tropics there is no resting period corresponding
to our winter. However, in many tropical woods rings are evident, as
these also grow by the formation of new cells in concentric layers; further-
more, true annual rings occur in some species.2 Some woods, known as
light or cork woods, consist in large part of wood parenchyma. These
and the dyewoods described on subsequent pages illustrate the typical
structure of tropical woods.
v. H6HNEL3 made the very important discovery that various woods,
mostly tropical species, show in tangential section fine, uniformly dis~
1 For further details see K.ASSNER: Ueber das Mark einiger Holzpflanzen.    Diss. Berlin,
1884.    TSCHIRCH: Angewandte Pflanzenanatomie, 424.
2 When rings are present in tropical woods, it is a question whether these are annual
rings or "season" rings.    See TSCHIRCH: Angewandte Pflanzenanatomie, 421.
3 Ueber stockwerkartig aufgebaute Holzko-per.    Sitzb. Wien. Akad. 1884, 84, i.